The bulk of capital provided to Dutch housing corporations is explicitly guaranteed by a bailout clause. Using a dataset with loans provided by the largest Dutch public sector bank (BNG Bank), we find substantial evidence that this bailout clause has reduced interest rates by about 72 basis points. The annual benefits of reduced interest costs outweigh the costs of default. We also find that the interest rates for guaranteed loans are insensitive to the financial position of corporations. We therefore surmise that the bank relied on the bailout clause. Finally, the bailout clause for corporations (which guarantees individual loans) and the one for municipalities (which entirely protects municipalities from defaulting) lead to a similar reduction in interest.
Introduction
The Dutch (semi-)public sector is well-known for its explicit bailout clauses (or guarantees). The presence of a bailout clause means that if an organisation would run into trouble, it will receive financial assistance from its counterparts or from the government. The idea behind this is to communicate to creditors that providing capital entails no risk. This should reduce interest rates on loans so that more resources can be devoted to the public goal. A major advantage of a guarantee (in contrast to for example a subsidy) is that it does not have to cost society any money if it proves to be sustainable.
In many countries, however, bailouts are explicitly ruled out by legislation. This is to prevent 'moral hazard'; the danger that debtors become less rigorous in controlling their finances knowing that they would be assisted should problems arise (Rodden 2006) . Debtors thus face a 'soft budget constraint' (Kornai et al. 2003) , which is seen to encourage them to behave irresponsibly. Thus in the literature, the dominant view is that an explicit no-bailout clause must be formulated in order to emphatically state to institutions that they will not be rescued (Allers 2015) . In practice, however, it is difficult to credibly enforce such a clause. Actual bankruptcy of subnational governments or (semi-)public organisations could entail high welfare and political costs (Goodspeed 2002; Plekhanov and Singh 2007) . Indeed, there are numerous examples of bailouts actually occurring despite the existence of a no-bailout clause (Rodden 2006; Heppke-Falk and Wolff 2008) . However, in the Dutch public sector explicit and regulated guarantees exist for, e.g., housing corporations, health care institutions and municipalities. In the case of municipalities, Allers (2015) notes that the bailout clause has not led to excessive malpractice. Therefore, he argues, there is sufficient reason to challenge the traditional view that bailouts must be ruled out. It may even be the case that the benefits of a bailout clause (reduced interest payments) outweigh the costs (defaults on loans and/or increased inefficiencies). This paper attempts to measure the effect of a bailout clause on interest rates by focusing on loans made to (housing) corporations.
Firstly, by comparing a set of guaranteed and unguaranteed corporation loans, we investigate whether the bailout clause succeeds in lowering interest rates. Secondly, we study whether differences in interest rates can be explained by corporation characteristics such as indebtedness; under a credible bailout clause all corporations should pay the same interest rate on similar loans, regardless of their financial position. Thirdly, we investigate whether the design of the bailout clause is relevant for interest payments by comparing the guarantee system of corporations (which secures individual loans) with that of municipalities (whose entire financial position is secured).
Existing literature mostly focuses on no-bailout or implicit bailout clauses (for an overview, see van Hecke et al. 2012 ). To our knowledge, this paper is the first study investigating the effect of an explicit bailout clause. We exploit a unique micro-level dataset of loans made to housing corporations that distinguishes both guaranteed and unguaranteed loans. This enables us to investigate whether structural differences exist between the two groups of loans.
The rest of this paper is set up as follows. Section 2 describes the institutional background of housing corporations, paying special attention to the bailout agreements. Section 3 briefly outlines the theory on interest rate determination and provides hypotheses. In Sect. 4 we present the research set-up and in Sect. 5 the data. Section 6 delivers our main results. The robustness of our findings is tested in a sensitivity analysis presented in Sect. 7. Section 8 offers our conclusions.
Institutional Background

Housing Corporations
The social housing market in the Netherlands is dominated by housing corporations; privately governed institutions executing a set of public tasks. In 2014, the 363 Dutch housing corporations possessed a total of around 2.4 million dwellings, which equals about 30% of the total housing stock (source: Statistics Netherlands). From an international viewpoint, these figures are remarkably large (Whitehead and Scanlon 2007) . The total value of debt in the sector amounted to more than 90 billion euro (source: CorpoData). Interest payments were approximately 4 billion euro in 2014 (an average of about 1700 euro per dwelling).
About half of the corporations' external funding is obtained from BNG Bank, the largest public sector bank in the Netherlands. Corporations can also fund themselves through NWB Bank (the second largest public sector bank) or, alternatively, through commercial banks. Public sector banks benefit from high credit ratings and therefore low funding costs. This is reinforced by the likelihood of government support as a result of their public policy mandate (Birry et al. 2013 ). In the literature, this support could be assessed as an implicit subsidy causing market distortions. Those who benefit from the implicit subsidy have a competitive advantage over those that do not (Noss and Sowerbutts 2012) .
Until the end of the twentieth century, the Dutch central government actively intervened in the social housing market by providing, for example, project subsidies. Over the past decades however, the ties between government and corporations have loosened, both financially and operationally. In the 1990s subsidies were eliminated. To compensate, the central government relieved corporations of a substantial part of their debt. The other major advantage that housing corporations enjoy is a system of loan guarantees.
The Guarantee Scheme for the Social Housing Sector
A credible no-bailout clause serves to make creditors aware of the risks of a loan (i.e., the probability of default). Higher credit risk translates into higher interest rates. As debtors aim for the lowest possible interest rate, they have an incentive to closely manage their financial positioning. In the Dutch case, where bailouts are explicitly regulated, this 'market discipline' is absent or at least distorted (Lemmen 1999; Schuknecht et al. 2009 ).
However, a form of 'rule discipline' does exist in the Netherlands, in the form of legislation and policies that constrain institutions' borrowing capacity in practice (Lemmen 1999; Schuknecht et al. 2009 ). The Guarantee Fund Social Housing (Waarborgfonds Sociale Woningbouw, WSW) assesses each corporation's financial position in order to determine whether or not it may borrow under the guarantee of the bailout clause (WSW 2009). These WSW-guarantees are thus not unconditional. If the WSW considers creditworthiness insufficient and, if there are no visible signs of improvement, it may refuse the granting of guarantees.
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Dutch housing corporations access two main types of loans; guaranteed and unguaranteed. Only capital used for investing in the service of general economic interest (Diensten van Algemeen Economisch Belang, DAEB), such as building dwellings for low-income households, can be guaranteed. In contrast, loans financing, for example, commercial activities, are not guaranteed. Also, short-term loans (defined here as having a maturity of less than 2 years) are never guaranteed.
The guarantee scheme consists of three levels. First, if the resources of a housing corporation are insufficient to resolve its own problems, 'reorganisation subsidies' may be provided by the financial supervisor, the Central Public Housing Fund (Centraal Fonds Volkshuisvesting, CFV). 1 These subsidies are paid for by implementing a 'oneoff tax' on other housing corporations.
At the second level, creditors can appeal to the guarantee funds of the WSW if the reorganisation subsidies are insufficient. The WSW has a financial reserve that can be called upon and if this reserve drops below a certain threshold, it can increase its resources by enforcing a contribution from all housing corporations. This contribution is calculated on the basis of outstanding guaranteed debt of each corporation. At the end of 2014, the sum total of WSW-guarantees was approximately 3.5 billion euro (source: Ministry of the Interior and Kingdom Relations 2016).
In essence, these first two levels of the guarantee scheme boil down to mutual support among corporations. There is a further third level, however: if necessary, the government will step in to provide interest-free loans to the WSW. The burden of debt thus entailed is then equally divided between central government and municipalities.
De Jong (2013) concludes that the complexity of this scheme provides weak incentives for creditors to monitor corporations, and will lead to excessive risk for the sector as a whole. Indeed, a few (large) corporations did get into severe financial distress in the past decades. However, despite these incidents, until now only the first level of the guarantee scheme has ever been accessed. Thus, so far, the bailout clause is proving to be sustainable. From 31 December, 1990 until 2014, just 21 corporations received reorganisation subsidies to a total of about 1.5 billion euro (in euros of 2014) (source: CFV 2015, own calculations). Therefore, if interest savings are large enough, it is not unimaginable that the benefits of the bailout clause outweigh the costs.
Theory and Hypotheses
Interest Rate Setting
Suppose a party (e.g., a housing corporation) borrows from a bank. If the bank is certain that the loan will be recovered, it will be satisfied with the risk-free interest rate. Suppose now, that the creditor faces a positive probability P(X j ) that debtor j will default on the loan, where X j is a vector of variables affecting this probability. Assuming risk-neutrality, the bank is only willing to make the loan if the expected return (R ex p i, j ) at least equals the risk-free return (R f ), or:
where R i, j is the rate of return agreed upon by the creditor and debtor 
It can be seen from Eq. (2) that the required rate of return is increasing in P X j and c, and decreasing in τ i, j . Two benchmark scenarios emerge from Eq. (2) resembling the housing corporations' situation. If there is no bailout clause τ i, j = 0 , as would be the case for unguaranteed corporation loans, the minimally required return obtains its maximum value of:
On the other hand, if there is an explicit bailout clause that guarantees the loan (τ i, j = 1), the creditor may only require a premium above the risk-free rate in order to account for the non-recoverable costs, that is:
Finally, note the inequality sign in the equations. If we assume perfect competition, the actual return rate agreed upon (R i, j ) equals the required rate of return, because if the creditor demanded a higher rate, the corporation would borrow from another bank. However, if the creditor has market power, it may obtain an extra premium (i.e., a commercial margin), which may depend on e.g., bargaining skills of both parties and the availability of alternative financing options. In short, a positive interest spread (i.e., R i, j − R f > 0) may occur because: (1) the loan is not guaranteed and there is a positive probability of default; (2) non-recoverable costs are relevant; or (3) the creditor succeeds in obtaining a commercial margin.
Hypotheses
As noted, our dataset allows us to distinguish between guaranteed and unguaranteed (mostly short-term) corporation loans. This offers us the unique opportunity to see what a bailout clause does to interest spreads.
According to Eq. (3), interest spreads are lower for guaranteed loans than for unguaranteed loans. Hypothesis 1 tests whether BNG Bank does indeed distinguish between the two types. Several authors have posited educated guesses about the effect of the bailout clause on interest rates: see van der Schaar (2006 ), Finance Ideas (2011 ), Hendriks (2013 . Expected interest advantages lie between 0.5 and 1.5% points (or 50-150 basis points). However, firm empirical evidence is lacking.
Hypothesis 1 Unguaranteed loans have higher interest spreads than guaranteed loans.
For unguaranteed loans, corporation characteristics X j are presumed to be relevant determinants of the interest spread (see Eq. 3a). For guaranteed loans, according to Eq. (3b), these characteristics are only relevant if extra non-recoverable costs (c) matter. If these costs are negligible, the interest spread may become insensitive to the risk profile of the corporation. Hypothesis 2 tests whether the relationship between corporation characteristics and interest spreads is different for guaranteed and unguaranteed loans.
Hypothesis 2 For unguaranteed loans, housing corporation characteristics influence the interest spread. For guaranteed loans, this relationship is weaker or even absent. Van Hecke et al. (2012) provide an extensive overview of the literature on (the determinants of) interest spreads as far as local governments are concerned. The bulk of that literature concludes that higher debt leads to higher interest rates: see for example Booth et al. (2007) , Landon and Smith (2007) and Heppke-Falk and Wolff (2008) . Some of the literature holds that local government budget balance is also important (Booth et al. 2007; Schuknecht et al. 2009 ).
Most studies focus on countries where no (explicit) bailout clause exists. However, Heppke-Falk and Wolff (2008) focus on the German case in which a bailout of a region (Land) might well occur. The probability of a bailout could actually be predicted by a variable that the German law courts use in their assessments of bailouts. It appears that, indeed, the expectation of bailout payments lowers the interest rate. This suggests that investors do, in effect, take into account the possibility of a potential bailout.
Nevertheless, Heppke-Falk and Wolff (2008) find that as fiscal variables do have a significant influence on interest spreads, investors do not see regional governments as completely risk-free. This finding is not replicated by Schulz and Wolff (2009) , however, who find that the effect of the debt level is only weakly significant. Feld et al. (2013) focus on the case of Swiss cantons where there was a structural break in investors' expectations of potential bailout. In July 2003, the Swiss Federal Court officially decided that Valais canton was not obliged to bail out the municipality of Leukerbad after it came into financial trouble. Previous to this decision, Swiss law had indicated that although cantons did not have bailout obligations, they could still deviate from this ruling. This possibility apparently led to a widespread belief among investors that municipalities would be bailed out, if and when necessary. Indeed, Feld et al. (2013) find that, cantons, being relieved from any expected bailout obligations, have seen a decline in bond yields by 25 basis points since the 2003 judgment.
The Swiss case shows certain similarities with the situation of Dutch housing corporations, as both deal with two different bailout clauses. However, in the Swiss case, a distinction is made between a non-credible and a credible no-bailout clause, whereas the Dutch situation features an explicit bailout clause and an implicit no-bailout clause. Also, there was a cut-off between the two Swiss schemes in 2003, whereas in the case of Dutch corporations, both schemes coexist over the years.
In addition to financial characteristics, the scale of organisations can also be influential. Under a no-bailout clause very large organisations may be deemed 'too big to fail' meaning that for these organisations, the no-bailout clause would not be credible (Heppke-Falk and Wolff 2008) . Also, one may assume that large institutions have more financial expertise and so they would bargain more effectively.
Finally, according to Eq. (3b), even in the presence of a bailout clause, interest rates may exceed risk-free rates due to non-recoverable costs. If these costs are relevant, even guaranteed loans would not be considered completely risk-free. Hypothesis 3 tests whether non-recoverable costs are of relevance, by comparing the interest spreads of housing corporation loans with those of municipality loans. The bailout clause for municipalities entirely protects them from defaulting, whereas for corporations, only individual loans are guaranteed. Thus, for municipalities the creditor is not involved in the process of recovering a loan in case of default and, therefore, there is no need to worry about non-recoverable costs. For housing corporations, on the other hand, the creditor is directly involved in the execution of the clause and, therefore, it is likely that c is non-zero for corporations. Therefore, housing corporations may be charged higher interest rates than municipalities.
Hypothesis 3
The interest spreads on guaranteed housing corporation loans exceed the interest spreads on municipality loans.
Research Set-Up
To test Hypotheses 1 and 2, we estimate the following regression model:
where
is the interest spread between a corporation loan and its risk-free reference rate. Thus:
For each observation, a reference rate is used that has the same: (1) amortisation scheme; (2) contracting date; and (3) maturity. This way, we control for factors influencing the general interest rates in the economy, such as (expected) inflation, as well as structural differences in interest as a result of differences in amortisation or maturity. Opting for a spread frees us from the problem of explicitly controlling for these factors (Küttel and Kugler 2002) . Note that we construct an interest spread in absolute, rather 123 than relative terms. This is done because BNG Bank maintains that credit assessments lead to an additional spread in percentage points for risky loans, regardless of whether the risk-free interest rates in the economy are high or low. 3 In our sensitivity analysis (Sect. 7), we use a relative spread as well.
Further, τ i, j,t is a bailout indicator, taking the value of 1 if the loan is guaranteed (i.e., the loan belongs to the treatment group) and 0 if not (the control group), X j,t is a column-vector with corporation specific characteristics, L i, j,t denotes a columnvector with loan characteristics, θ t is a year dummy, μ j is a corporation specific (fixed) effect and ε i, j,t is the error term. i is the loan subscript i = 1, 2, 3, . . . , N j , j the corporation subscript ( j = 1, 2, 3, . . . , J ) and t the time subscript.
Note that the nature of our data may frustrate the estimation of the effect of a treatment (i.e., a bailout) since the treatment and control groups are dissimilar. Indeed, all short-term loans (with a maturity less than 2 years) are unguaranteed, whereas nearly all long-term loans are guaranteed. This may make identification problematic. That is, the effect of a bailout cannot be isolated completely, since the bailout indicator correlates with loan type (see Sect. 5.1) and maturity. If loan type or maturity is a relevant determinant of interest spreads, it is hard to isolate the effect of the bailout. Thus, the question is: to what extent is the interest spread influenced by the term structure and to what extent by the bailout clause? To deal with this, we first of all note that in principle, loan type and maturity should have no effect on interest spreads since our reference rates take these factors into account (see Sect. 5.2).
For completeness however, we will investigate the term structure of the interest spreads by means of regression discontinuity design (Thistlethwaite and Campbell 1960; Lee and Lemieux 2010) . The idea behind this is that the relationship between maturity and interest spread has a discontinuity at a maturity of 2 years (because beyond this threshold, we deal with guaranteed loans). That is, at a maturity of 2 years or longer, we expect a sharp fall in interest spreads.
Additionally, note that there are also three unguaranteed bullet loans (11 when including inter-and extrapolation; see Sect. 7). Although this is a small number, for these loans, the effect of the bailout can be isolated.
Note also that we deal with clustered data, i.e., the data on individual loans is regressed on X j,t , which are variables measured at a higher (housing corporation) level (Moulton 1990 ). We thus have J clusters with N j observations. This could be a reason to cluster the standard errors at the level of housing corporations. However, because the clusters are unbalanced, this may lead to a downward bias in cluster robust standard errors (Rogers 1993; Nichols and Schaffer 2007) . We use clustered standard errors in our main results and non-clustered errors in the sensitivity analysis (see Sect. 7).
Finally, to test Hypothesis 3, we estimate:
where r spread is defined as in Eq. (4b), with the only difference that we do not only consider housing corporation loans (r c ) but municipality loans (r m ) as well. According to Hypothesis 3, we expect ϕ > 0.
Data
Data Sources
We have obtained micro-data on several financial products that BNG Bank provided to housing corporations between 1997 and 2013. We focus on four categories of products with a fixed interest rate and an amortisation scheme in line with available reference interest rates:
1. Short-term loans (maturity less than 2 years), where the principal is paid back at maturity. 2. Long-term loans where the principal is paid back at maturity (fixed or bullet). 3. Long-term loans where amortisation and interest is paid in equal instalments (annuity). 4. Long-term loans where the principal is paid back in equal instalments (linear).
These loan categories comprise 3440 loans (6835 when including inter-and extrapolation) and encompass 87% of the total loan sum of housing corporations borrowed from BNG Bank over our research period. Accurate reference rates are not currently available for other loan types. As noted, nearly all long-term loans (about 99.5%) are guaranteed. Short-term loans on the other hand are, by definition, unguaranteed. In principle, the dataset comprises loans from 1997 until 2013, but for short-term loans there are no entries previous to 2008 as BNG Bank's internal system only maintains expired entries for limited periods. Also, corporation specific variables are available for [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] (annual data), obtained through CorpoData; the database of the CFV. This means that for Hypotheses 1 and 2, we cannot use all loans in the dataset. Finally, we have a similar data set with 4207 municipality loans (5514 when including inter-and extrapolation). 4
Reference Interest Rates
We have linked every housing corporation loan to a reference interest rate given by BNG Bank. Before the start of every business day, the bank builds a 'pricing yield curve' by first connecting the funding interest rates of different maturities, and then adding surcharges for profit and costs (which may depend on loan sum and maturity), a liquidity premium if applicable, and a surcharge for cost of capital ('usage of balance sheet'). 5 The lending yields represent 'norm prices' for risk-free lending which we use as our reference rates. The risk-free reference rates are published by BNG Bank on a daily basis to provide an indication to debtors about actual interest rate levels. 6 However, for very short-term borrowing (maturity up to 1 month), the published reference rates are not meant for actual lending but fixed at a much higher level to discourage debtors to make use of these loans. Very short-term borrowing is labour intensive and hardly profitable, so BNG Bank prefers that clients choose for a current account credit (which works automatically). In this case, actual lending is done at the Euribor level rather than at the published rate. 7 Therefore, we use the Euribor rate as a reference for very short-term loans. In our sensitivity analysis (Sect. 7), we repeat the analysis while removing these loans.
Reference rates are available on a daily basis but not for all maturities. More specifically, we have reference rates for short-term loans with 1,2,3,6 and 12-month maturity, for bullet loans with 5 and 10-year maturity, for annuity loans with 10, 15, 20 and 25-year maturity and for linear loans with 5, 10, 15, 20 and 25-year maturity. For other maturities, (linear) inter-and extrapolation could be used to obtain references. Because we have no reason to believe that the true yield curve is linear, this may lead to imprecise estimates. 8 Therefore, in our main results we have excluded inter-and extrapolation.
In the sensitivity analysis, we have included these observations (see Sect. 7).
Note that reference rates cannot precisely control for all loan characteristics, especially (1) the difference between the contracting and starting date of a loan and (2) the loan sum. Therefore these characteristics are included in the regression. For completeness, we also include the maturity of the loan. 9 The reference rates are all based on relatively small loans (with loan sums up to 2.5 million euros). Because banking costs of a loan agreement are fixed to a large extent, a higher premium is demanded for small loans to cover costs. Therefore, the reference rates are relatively high and may therefore be considered to be upper estimates. 10
Independent Variables
A brief description of the independent variables (X i, j , L i, j and τ i, j ) is given below.
-Variables at housing corporation level (measured per dwelling):
• Company value is the net present value of future revenues and costs, estimated by the corporations themselves.
• Long-term debt gives the size of long-term debt.
• Equity is a refined measure of equity which takes into account future prospects of the corporation (CFV 2012). Equity is important for corporations as the financial supervisor uses this figure to judge corporation performance.
• Expected equity in t + 5 gives the level of equity that the corporation expects to have in 5 years from the current year.
• Net cash flow gives the net cash flows resulting from operational activities.
• The number of dwellings is an indicator of the scale level.
7 Source: head of the Treasury department/client desk of BNG Bank. 8 For example, if the true yield curve is concave, this would mean that we underestimate reference rates.
9 Some loans have a fixed interest period that is shorter than the total maturity of the loan. In this case, the reference rate is based on this fixed interest period, since after that period, the interest rate may change. In the regressions however, we include the total maturity of the loan as a potential explanatory variable. Replacing this by the interest fixed period does not change results (details not shown). 10 BNG Bank does this to create a margin of safety in case interest rates would increase during the day. Source: interview with the manager of the client desk of BNG Bank.
-Variables at individual loan level:
• Rating BNG measures the rating score that BNG Bank assigns to the riskiness of the loan, on a scale of 1 (expected probability of default of 0.01%) to 19 (probability of 100%). For unguaranteed loans, BNG Bank itself monitors not only the riskiness of the corporation, but also that of the specific project being financed. This variable may therefore provide additional information on top of corporation characteristics. Note that this variable is only available for unguaranteed loans.
• Maturity is the number of years in which the loan is due.
• Loan sum is the amount of money borrowed (the principle).
• Delay indicates the difference (in days) between the contracting and starting day (money transfer) of the loan arrangement. As the interest rate of immediate borrowing is higher than the return on a deposit for the delay period, this loss of interest is covered by an additional spread on the borrowing rate.
• Guaranteed is a dummy variable that equals 0 if the loan is unguaranteed and 1 if the loan is guaranteed. Table 1 gives descriptive statistics concerning the interest spreads and the independent variables.
Linking Housing Corporation Data with Loan Data
Housing corporation specific variables are given on a yearly basis-they reveal the situation of the corporation at the end of a year. Data on corporation loans give information on the date of the loans. The question of how to combine yearly and daily data is somewhat arbitrary.
According to BNG Bank, several sources are used to obtain the most recent information about the housing corporation. 11 For our main results, we therefore assume that the bank has the most up-to-date information. To check for robustness, we have repeated our analysis under the assumption that it takes a year to obtain this data, which would be the case should the bank rely solely on annual reports (see the sensitivity analysis, Sect. 7). Thus, we describe two scenarios:
• In the standard scenario, we link all loans in the first half of year t to corporation characteristics in year t − 1. Loans in the second half of year t are linked to year t itself. • In the lagged scenario, we link all loans in the first half of year t to corporation characteristics in year t − 2. Loans in the second half of year t are linked to year t − 1. (2)- (6) give the results per loan type.
Results
Hypothesis 1
11 Source: interview with the specialist for the social housing sector of BNG Bank. The units of observation are individual loans Calculations are based upon the data exclusive of inter-and extrapolated loans Table 2 Regression results of interest spreads
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(5) 123 Table 2 continued ( (2)- (5) Regression (1) shows that the coefficient on guaranteed is negative and highly significant which confirms Hypothesis 1. The coefficient is −0.7232, which means that the bailout clause reduces the interest spread by around 72 basis points.
Note that in Regression (1), we have not included dummy variables for loan type (i.e., type of amortisation). This is because the variable 'short-term loan' suffers from multicollinearity with the variable guaranteed. Indeed, as noted, most unguaranteed loans are short-term loans. Therefore, we cannot completely isolate the effect of the bailout clause. It could be argued that the difference in spreads between guaranteed and unguaranteed loans is (partly) due to the difference in loan type.
However, when including loan type dummies in Regression (1), we find no significant difference in interest spread between different long-term loan types (i.e., the coefficients of dummies for bullet, annuity and linear loans are insignificant; details not shown). Thus the loan type does not seem to be influential.
Additionally, note that there are also three unguaranteed bullet loans (11 when including inter-and extrapolation; see Sect. 7). Regression (2), dealing with bullet loans only, indicates that the interest spread is about 86 basis points higher for unguaranteed loans.
One may also argue that bullet loans and short-term loans are essentially the same (as for both loan types the principal is paid back at maturity). The only difference is in fact the difference in maturity. Regression (6) shows the results for bullet and short-term loans together. The bailout clause remains significant, and the coefficient is increased to −0.8164.
However, these regressions still fail to fully separate the effect of maturity on the interest spread (i.e. the term structure of the interest spread) from the effect of a bailout clause. 12 Although in principle, there would be no reason to expect the interest spread to change with maturity (see Sect. 4), we need to ascertain this empirically. Figure 1 plots interest spreads against maturity and provides two separate linear regression lines (one for short-term loans and one for long-term loans). 13 The figure only includes short-term and (long-term) bullet loans. Cleary, interest spreads are higher for shortterm (and thus unguaranteed) loans. Most importantly however, there appears to be no relationship between maturity and interest spreads for loans with a maturity of more than 2 years.
To deal with this issue more formally, we estimate a regression where we explain the interest spread by maturity and several polynomials of maturity. When including only long-term bullet loans (Regression 1 in Table 3 ), maturity does not have a significant impact. In Regression (2) we combine both short-term and (long-term) bullet loans, and add a dummy variable that equals 1 if maturity is longer than 2 years. The idea is that the relationship between maturity and interest spread should show a discontinuity at a maturity of 2 years. 14 According to Regression (2) of Table 3 , maturity has a (mostly weak) significant impact on the interest spread, but so does the dummy. So, indeed, there appears to be a structural break. To get an idea of a potential term structure on interest rates, Fig. 2 plots the predicted interest spreads (based upon the regression coefficients in Table 3 ) against maturity. The line in Fig. 2a is based on Regression (1) (thus excluding short-term loans), the line in Fig. 2b is based on Regression (2) (including short-term loans). According to Fig. 2a , there is hardly any relationship between interest spreads and maturity. According to Fig. 2b , there is a sharp downfall in spreads after a maturity of 2 years. If maturity increases further, the term structure is almost flat. Only at very high levels of maturity the line fluctuates more, which is partly due to the observations at the bottom right. 15 All in all, although the dataset does not allow for a perfect identification strategy, we conclude that we find substantial evidence that the guarantee scheme succeeds in lowering interest rates. Also, the no-bailout clause for unguaranteed loans appears to be credible.
To give an indication of the impact of the bailout clause, note that the total level of guaranteed corporation debt was 85.1 billion euro in 2014 (source: WSW 2015). According to Regression (1) in Table 2 , without the bailout clause corporations would have to pay an additional 0.72% interest over this debt. This implies that the estimated benefits to society of the bailout would be around 610 mil- Robust t statistics (based upon clustered standard errors) in parentheses *** p < 0.01; ** p < 0.05; * p < 0.1 lion euro (85.1 billion*0.72%) per year in reduced interest payments. 16 Using the coefficient of Regression (6), the savings would be around 700 million euro (85.1 bln*0.82%). The direct costs of the bailout clause could be shown in the total loan sum on which corporations defaulted. Although we do not have this information directly, we do know the amount of reorganisation subsidies provided to corporations in order to restore their financial position. As noted in Sect. 2.2, from 31 December, 1990 until 2014, the CFV provided 1.5 billion euro in reorganisation subsidies (in 2014 euros). Note that there may also be secondary costs involved if, for example, the bailout clause led to operational inefficiency. It is not possible to measure this, however, as there are no corporations that do not operate under the bailout clause. But we do know that these costs would have to be substantial in order to outweigh the benefits of the bailout clause. Indeed, if we compare the estimate of yearly benefits (610 million euro) with the direct costs of about 63 million euro (1.5 Table 3 . b line based on Regression (2) in Table 3 . Note We have used the jitter option in Stata to show the mass of the data billion/24 years), the indirect costs of the bailout clause would have to amount to nearly 550 million euro per year for the bailout clause to be considered undesirable. 17
Hypothesis 2
According to Regressions (2)-(4) in Table 2 , corporation characteristics have no influence on the interest spreads for guaranteed loans. This is in line with Hypothesis 2; BNG Bank does not appear to monitor corporations when providing guaranteed loans. One might note, however, that these regressions may suffer from overestimated standard errors due to multicollinearity among regressors. Indeed, the regressors all measure the financial position of corporations in some way. However, the Variance Inflation Factors (VIF) lie well below 10, so multicollinearity does not seem troublesome. Also, removing variables (and for example keeping only long-term debt in the regression) does not alter our conclusions (results not shown). Additionally, one may note that the variation among corporations could be captured by the corporation dummies (fixed effects). However, removing the corporation dummies does not render the corporation characteristics significant.
Regression (5) shows that, in contrast to guaranteed loans, housing corporation characteristics are highly relevant for short-term (and thus unguaranteed) loans: higher company value, lower long-term debt and higher expected equity all lead to a reduction of interest spreads. This is also in line with Hypothesis 2. The main exception, however, is the significant positive effect of equity on the interest spread. This appears to be counterintuitive, as higher equity implies a more favourable financial position (CFV 2012 ), which in turn should decrease rather than increase interest rates. One may argue that corporations with high equity become lax in their search for low funding costs because of their favourable prospects. 18 We note however that the results from Regression (5) are not robust among all specifications. For example, the coefficient on equity becomes insignificant once all other corporation characteristics are excluded. Also, the other variables lose significance in some cases (results not shown). This means that although it is likely that monitoring is present, the evidence is not fully robust.
Another confirmation of Hypothesis 2 is the fact that the risk rating BNG Bank allocates to each unguaranteed loan positively influences the interest spread.
Finally, it appears that the scale of the housing corporation (i.e., the number of dwellings) is only relevant for short-term (unguaranteed) loans. If the number of dwellings increases, the interest spread increases as well. This is rather surprising as we would have expected a negative relationship (see Sect. 3.2) . It could be that for larger housing corporations, the stakes are higher, so that monitoring is conducted more strictly.
Hypothesis 3
According to Table 1 , even guaranteed corporation loans show a positive interest spread of seven basis points on average, while for municipalities, the average spread Footnote 17 continued costs, we presume that the difference between the two is not large enough to effect the desirability of the bailout clause. is just zero. Equation (3b) shows that this may be due to non-recoverable costs (c). As noted, non-recoverable costs are probably more relevant for housing corporations than for municipalities, and therefore, interest spreads on guaranteed housing corporation loans may exceed interest spreads on municipality loans. We can compare interest rates of both groups of organisations by estimating Eq. (5). The results in Table 4 indicate that there is no significant difference in interest rates between corporations and municipalities as the corporation dummy is insignificant in all regressions. Therefore, we reject Hypothesis 3 and conclude that non-recoverable costs are not relevant. This suggests that the bailout clause for housing corporations (securing individual loans) succeeds in matching the one for municipalities (which entirely protects municipalities from defaulting). Both clauses seem equally credible. Still, it may be puzzling to see that interest rates for guaranteed housing corporation loans exceed their risk-free reference rates. As noted in Sect. 3.1, this positive interest spread might be due to BNG Bank succeeding in obtaining positive com-mercial margins. A commercial margin may be the result of bargaining practices. Indeed, Allers and van Ommeren (2016) present evidence suggesting that intermunicipal organisations can reduce interest rates on loans from BNG Bank by bargaining more effectively. It could also be the case that BNG Bank has lower funding costs than other banks because of implicit subsidies (see Sect. 2.1). Further research is needed to solve this issue.
Sensitivity Analysis
We test the robustness of our results from Hypotheses 1 and 2 in six ways. This section briefly describes the results, for a more extensive discussion, see the online Appendix.
Firstly, we define an interest spread in relative (rather than absolute) terms. We find that the coefficient on guaranteed now differs significantly between Regressions (1) and (2) (see Table 5 ). Therefore, it seems that an interest premium is charged in basis points, rather than a percentage. This makes the absolute spread more appropriate.
Secondly, we include loans for which only inter-or extrapolated reference rates are available. For example, the reference rate of a bullet loan with a maturity of 8 years can be found by interpolating the reference rates for a 5-year loan and a 10-year loan. This increases the total number of observations from 2791 (Table 2) to 5587 (Table 5 ). The bailout effect is reduced somewhat (from −0.72 in Table 2 to −0.66 in Table 6 ) with estimated interest savings of about 560 million euro (85.1 bln*0.66%). Additionally, the results still indicate that corporation characteristics are only relevant for unguaranteed loans.
Thirdly, the results for non-clustered (but robust) standard errors are similar to the main results in Table 2 .
Fourthly, we use the lagged scenario (instead of the standard scenario, see Sect. 5.4). For guaranteed loans, results are similar to Table 2 . However, for unguaranteed loans, most corporation characteristics lose significance (details can be found in the online Appendix). It appears likely therefore that BNG Bank is aware of a corporation's circumstances before its financial data become publicly available in its annual report.
Fifthly, we remove all loans with a maturity up to 1 month. The number of observations falls sharply, but the coefficient on guaranteed remains similar to the main results.
Sixthly, we investigate whether there is a difference in monitoring in the pre-and post-crisis period, i.e., before or after 16 September 2008. According to Zipfel and Zimmer (2013) , there is reason to believe that since the economic crisis, suppliers of capital may be more aware of the riskiness of, for example, subnational governments. Note that nearly all the short-term loans we study were made after September 2008 whereas our dataset contains guaranteed loans for the pre-crisis period as well. It may be the case that since the crisis, corporation characteristics are also relevant for guaranteed loans. To test this, we include interaction terms between the corporation characteristics and a crisis dummy which equals 1 for all loans made from 16 September 2008 onwards and zero otherwise. Hardly any significant results appear so that we find no evidence of extra monitoring activities since the crisis.
We also test the robustness of Hypothesis 3 by including inter-and extrapolated loans. Table 6 shows that the corporation dummy becomes significant in Regression Table 5 continued Change in model
(5) (1), but the coefficient is very small (about one basis point) and loses significance again in the other regressions. 19 Therefore, we conclude that we fail to find robust evidence of non-recoverable costs.
Conclusion
The Dutch (semi-)public sector is characterized by its bailout clauses. Though shortterm loans to housing corporations are not guaranteed, most long-term corporation loans are explicitly guaranteed. The bailout clause for corporations consists of three levels: the first two relying on mutual solidarity, and the third on governmental support.
In spite of what one would expect based on the literature, only rarely has the guarantee scheme been called upon. Recently, however, incidents involving the housing corporation sector have brought back the plea to rein in or even abolish the bailout clause.
In this paper we have compared interest spreads (i.e., the difference between the actual interest rate paid and a risk-free reference rate) of guaranteed and unguaranteed corporation loans provided by BNG Bank, the market leader in this sector. While controlling for other relevant factors we have found that the guarantee scheme lowers interest rates by about 72 basis points. This yields yearly benefits to the social housing sector of around 610 million euro in reduced interest payments. Comparing this with the bailout payments provided to rescue corporations (1.5 billion euro in 24 years), it appears likely that the bailout clause has had a positive net benefit. This means that the bailout clause would only be undesirable if it led to very high indirect costs such as, for example, loss of efficiency.
The relevance of the bailout clause is again confirmed by our finding that a housing corporation's financial position (or riskiness) influences interest spreads for unguaranteed loans only. This indicates that, in our research period, BNG Bank did not monitor corporations when providing guaranteed loans, but relied on the credibility of the bailout clause and the assessment of the supervisory authorities (CFV and WSW). For unguaranteed loans, however, BNG Bank does monitor the riskiness of corporations as well as that of the project being financed.
Finally, we find that interest rates on guaranteed housing corporation loans exceed their risk-free reference rates. In theory, this may imply that the creditor charges a premium for non-recoverable costs in case of default, despite the guarantee scheme. This would mean that guaranteed loans are not completely risk-free. However, we argue that non-recoverable costs are not relevant for housing corporations. If they were, we would expect corporations to pay higher interest rates than municipalities as non-recoverable costs would be higher for corporations than for municipalities. This is because BNG Bank would be involved in the bailout process if a corporation defaults, whereas for municipalities, the bailout would work automatically. However, we find no structural significant difference between the two. The guarantee scheme for housing corporations (securing individual loans) reduces interest rates to the same extent as the one for municipalities (whose entire financial position is secured). Positive interest spreads probably reflect a commercial margin.
We emphasize that we do not argue that bailout clauses are desirable under all circumstances, but rather that they are not undesirable per se. Further study is needed to investigate whether our findings also hold for other bailout clauses.
